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RESEARCH ON COLLISION AVOIDANCE FUNCTION FOR SMALL
UNMANNED CATAMARANS MADE OF HIGH-DENSITY
POLYETHYLENE (HDPE)

K. L. Su*! M. H. Yang* H. C. Chen*
*Department of Naval Architecture and Ocean Engineering, National Kaohsiung University of Science and Technology

Keywords: The Collision Avoidance System For The Catamaran Unmanned Boat, HDPE, ArduPilot, ROS, Atrtificial
Potential Field Method

ABSTRACT

This paper focuses on the development of small unmanned catamarans equipped with autonomous navigation and
collision avoidance capabilities and evaluates its potential applications in civilian life and national defense sectors
through experimentation. The catamaran's Length Over All (L.O.A.) is 1.2 m, its extreme breadth is 0.7 m, and its
molded depth is 0.3 m. It is made of impact-resistant and recyclable high-density polyethylene (HDPE) material and
is propelled by dual brushless motors. Autonomous navigation employs ArduPilot firmware with PID control, and
utilizes the Robot Operating System (ROS) to develop a collision avoidance functionality using the Artificial Potential
Field method, compliant with COLREGS. Performance tests for the catamaran were conducted in outdoor enclosed
waters, collecting actual performance parameters of the catamaran to be applied in the collision avoidance function,
and conducting both static and dynamic collision avoidance experiments to verify its collision avoidance capabilities.
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